for residues Gln23, Phe178, Tyr1304, the absolute energy contribution residues are -4. 01, -5.25 and -3.66 kcal/mol, respectively. In the predicted GluN2B-CT1290-1310/DAPK1 complex 5, the contribution of 26 major residues (more than 0.60 kcal/mol) of the complex, were compared and plotted in Figure S25A .
The absolute energy contribution residues Gln23, Asp139, Leu164, Glu182, Arg1295, Arg1300, His3102, Ser1303, Tyr1304, Thr1306, Phe1307 and Leu1310 were more than 2 kcal/mol. Especially for residues Asp139 and Tyr1304, the absolute energy contribution residues are -11.93, -6.09 kcal/mol, respectively.
In the predicted GluN2B-CT1290-1310/DAPK1 complex 7, the contribution of 27 major residues (more than 0.60 kcal/mol) of the complex, were displayed in Figure S26A . The absolute energy contribution residues Leu19, Glu107, Asn151, Arg1295, Phe1307, Val1308 and Leu1310 were more than 2 kcal/mol. Especially for residues Arg1295, Phe1307, the corresponding energy contribution are -4.70 and -6.01 kcal/mol, respectively. In the predicted GluN2B-CT1290-1310/DAPK1 complex 8, the contribution of 18 major residues (more than 0.60 kcal/mol) of the complex, were compared and plotted in Figure S27A . The absolute energy contribution residues Glu18, Leu19, Asp103, Glu107, Arg1295, Lys1297, Arg1299, Phe1307 and Leu1310 were more than 2 kcal/mol. Especially for residues Leu19, Lys1297 and Phe1307, the corresponding absolute energy contribution are -4.02, -6.68 and -6.54 kcal/mol, respectively.
In Silico Alanine Scanning Analysis of GluN2B-CT1290-1310/DAPK1 Complexes
For the predicted GluN2B-CT1290-1310 /DAPK1 complex 3, Figure S23B shown the results of selected 11 interface residues (Asn144, Asp161, Leu164, Lys1292, Asn1294, Arg1295, Arg1299, His1302, Phe1307, Asp1309 and Leu1310) by in silico alanine scanning analysis and the results clearly indicates that the selected 11 residues were important for the interaction of DAPK1 and GluN2B-CT1290-1310. In the predicted GluN2B-CT1290-1310/DAPK1 complex 4, the results of in silico alanine scanning analysis for selected 5 residues in GluN2B-CT1290-1310 /DAPK1 interface were displayed in Figure S24B , it can be observed that the 5 residues (Gln23, Glu143, Phe178, Gln1301 and Tyr1304) contribute significantly (|contribution| ≥2 kcal/mol) to the binding of DAPK1 and GluN2B-CT1290-1310. In the predicted GluN2B-CT1290-1310/DAPK1 complex 5, the results of in silico alanine scanning analysis for selected 12 residues in GluN2B-CT1290-1310 /DAPK1 interface were shown in Figure S25B , residues (Gln23, Asp139, Leu164, Glu182, Arg1295, Arg1300, His3102, Ser1303, Tyr1304, Thr1306, Phe1307 and Leu1310) contribute significantly (|contribution| ≥2 kcal/mol) to the binding of DAPK1 and GluN2B-CT1290-1310. In the predicted GluN2B-CT1290-1310/DAPK1 complex 7, the results of in silico alanine scanning analysis for selected 7 residues in GluN2B-CT1290-1310 /DAPK1 interface were summarized in Figure S26B , 6 residues (Leu19, Glu107, Asn151, Arg1295, Phe1307 and Leu1310) contribute significantly (|contribution| ≥2 kcal/mol) to the binding of DAPK1 and GluN2B-CT1290-1310. In the predicted GluN2B-CT1290-1310/DAPK1 complex 8, the results of in silico alanine scanning analysis for selected 9 residues in GluN2B-CT1290-1310 /DAPK1 interface were summarized in Figure S27B , 9 residues (Glu18, Leu19, Asp103, Glu107, Arg1295, and Lys1297, Arg1299, Phe1307 and Leu1310) contribute significantly (|contribution| ≥2 kcal/mol) to the binding of DAPK1 and GluN2B-CT1290-1310.
Hydrogen Bond Interactions Network Analysis of GluN2B-CT1290-1310/DAPK1 Complexes
For the predicted GluN2B-CT1290-1310/DAPK1 complex 3, the persistence of identified hydrogen bond along the time of MD simulation was summarized in Table S6 , residues Glu143, Asp1309 interacted with residue Arg1295 forms hydrogen bond, occupying more than 50% during the MD simulations. In addition, the residues His1303 and Asp161, residues Glu100 and Asn1294 form hydrogen bond ( Figure S28 ). For the predicted GluN2B-CT1290-1310/DAPK1 complex 4, the persistence of identified hydrogen bond along the time of MD simulation was summarized in Table S7 . Residues His1302 and Tyr1304 close to the phosphorylation ATP binding pocket. Residue Arg1299 forms hydrogen bond with backbone carbonyl oxygen atom of Phe178. For the peptide GluN2B-CT1290-1310, a salt bridge formed between Arg1300 and Asp1305 may typically stabilizes the peptide main conformation ( Figure S29 ). Residues Gln23 has engaged in hydrogen bond with the backbone nitrogen of Asp1305 in GluN2B-CT1290-1310/DAPK1, existing for more than 50% of the duration of the simulation. For the predicted GluN2B-CT1290-1310/DAPK1 complex 5, a strong electrostatic attraction between Arg1300 and Asp139 ( Figure S30 ). The peptide residues Tyr1304 and His1302 inserted into the phosphorylated site regions and the phosphorylation site Ser1303 forms hydrogen bond with the backbone nitrogen hydrogen atom of Gln23.
Besides, Tyr1304 forms hydrogen bonds with backbone carbonyl oxygen atom of Asp161, residues Arg1295 has engaged in hydrogen bond with Glu182 in GluN2B-CT1290-1310/DAPK1. From these simulation results, we concluded that the interface residues His1302, Tyr1304 close to the phosphorylation ATP binding pocket and play crucial roles to the binding mode of DAPK1/GluN2B-CT1290-1310 interactions.
The persistence of identified hydrogen bond was summarized in Table S8 . It can be seen that a strong electrostatic attraction with average distance 3 Å between Arg1300 and Asp139, occupying more than 65% during the MD simulations. For the predicted GluN2B-CT1290-1310/DAPK1 complex 7, it can be seen that a strong electrostatic attraction with average distance less than 3 Å between Arg1300 and Glu100, occupying more than 50% during the MD simulations (Table S9) , the backbone nitrogen atom of Asp1309 forms hydrogen bonds with backbone carbonyl oxygen atom of Val97 in GluN2B-CT1290-1310/DAPK1. The residues phe1307 of the peptide towards into the catalytic domain of DAPK1. The hydrophobic residues (Ieu19, Val27, Leu95, Val96 and Met146 and Ile160) that constitutes a hydrophobic pocket on the surface of DAPK1 interacted with the Phe307 of peptide GluN2B-CT1290-1310 via hydrophobic interactions ( Figure S31 ). For the predicted GluN2B-CT1290-1310/DAPK1 complex 8, hydrogen bonds occur between the backbone oxygen of residues Gln18 and Leu19 with the backbone hydrogen atom of the residues Thr1306 and Asp1305 (Table S10) . And the hydrophobic interaction between residues phe1307 and the hydrophobic pocket (Ieu19, Val27, Leu95 and Met146) of protein DAPK1, which may contribute to the interaction of GluN2B-CT1290-1310/DAPK1 (Figure S32) . Based on the simulation results, we conclude that hydrophobic pocket (Ieu19, Val27, Leu95, Val96 and Met146 and Ile160) at the DAPK1 interface are also essential for the binding interactions. Therefore, electrostatic interaction and van der Waals interaction played the major role in the binding of GluN2B-CT1290-1310/DAPK1. The hydrophobic pocket also contributes to the interaction of the complex. a H-bond occupancy (%) as defined by the fraction of frames, to evaluate the stability and the strength of the hydrogen bond and only hydrogen bonds that existed more than 40% of the time were analyzed. b The hydrogen bonds are determined by donor-acceptor distance of less than 3.50 Å.
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c The acceptor H-donor angle of greater than 120°. a H-bond occupancy (%) as defined by the fraction of frames, to evaluate the stability and the strength of the hydrogen bond and only hydrogen bonds that existed more than 40% of the time were analyzed. b The hydrogen bonds are determined by donor-acceptor distance of less than 3.50 Å.
c The acceptor H-donor angle of greater than 120° Figure S1 . The representative structure extracted from the final 100 ns of the trajectory A MD simulation.
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